Do Company Strategies and Stuctures Converge in Global Markets? Evidence from the Computer Industry

INTRODUCTION
The objective of this note is to detect whether a homogeneous, international environment creates a homogeneous group of companies, leading to what is known in the literature as organizational isomorphism (Meyer and Rowan, 1977; Hannan and Freeman, 1989; Dimaggio and Powell, 1983) . Isomorphism was first described by Hawley (1968, p.334) who suggested that ". . . units subjected to the same environmental conditions . . . . acquire a similar form of organization." In other literatures the emergence of isomorphism is discussed in terms of two fundamental forces: adaptation and selection. Adaptation to changes in the environment materializes as firms try to increase their fit with the environment (Burns and Stalker, 1961; Lawrence and Lorsch, 1967) . A better fit is thought to enhance the survival chances of companies in the long run. However, many companies also experience inertial pressures that frustrate adaptation. In a rapidly changing environment it is doubtful whether all organizations are changing quickly enough to increase their fit with a new environmental state. This slow process of adaptation is referred to as *Geert Duysters is professor of Organisation Science at the Eindhoven University of Technology. He is scientific director of the Eindhoven Centre for Innovation Studies (ECIS) **John Hagedoorn is professor of Strategic Management at Maastricht University and a professorial fellow with the Maastricht Economic Research institute on Innovation and Technology.
Earlier versions of this paper were presented at the EGOS conference-Maastricht,1998 and the 1999 Academy of Management Meeting in Chicago. We thanks participants at these conferences and the anonymous reviewers of this journal for their comments. (Aldrich, 1979; Caroll, 1987; Hannan and Freeman, 1989; Singh & Lumsden, 1990) contend that organizations that are best adapted to a specific environment survive, while other, less adapted, organizations disappear. Another important subject within the general discussion on organizational isomorphism is the possible mediating effect of inherited properties of organizations on their adaptation to environmental changes. Stinchcombe (1965) argues that social, cultural, technological and competitive conditions under which a company is established have a continuing effect on its strategy and structure. Although this imprintment thesis is discussed elaborately in the literature (Aldrich, 1979; Hannan and Freeman, 1984, and 1989; Tolbert and Zucker, 1983) there is no empirical research on the continuing effect of the domestic or regional background of companies on their behaviour and organization in an international environment. This paper explores this continuing effect of international regional backgrounds of companies on their behaviour and structure. It not only gives attention to the international context of the competitive environment of firms, reflecting the importance of the internationalization of companies itself, it also incorporates the imprintment line of thinking in the literature.
HYPOTHESES
The literature suggests that the degree of isomorphism among companies is dependent on the impact of two fundamental drivers, i.e. adaptation and selection, whereas the effect of these drivers is related to the degree of competition within a specific organizational field. Increased competition is expected to raise the importance of both selection and adaptation. Under competitive conditions less fit organizations will decline and will eventually be excluded from the market. From an adaptation perspective, increasing competition raises the need for firms to adapt their structures and strategies to the specific demands of their environment. The degree of isomorphism is therefore positively related to the degree of competition in the market. Competition is, however, not the only important factor of isomorphism. Whether isomorphism among organizations takes place is also dependent on the homogeneity of the environment (Hawley,1968) .
Contrary to multi-domestic markets, global markets can be seen as examples of homogeneous environments, where the conditions in which companies operate are similar in terms of products, major competitors and the rate of technological development. Thus, if isomorphism takes place, we should be able to detect it in highly competitive global markets. However, the ability of firms to respond to certain changes in the environment is often dependent upon patterns of behavior they tended to exploit in the past (Nelson and Winter, 1982) . As argued in the above, companies often suffer from inertia, which makes it difficult for them to lose their original characteristics in favour of a truly global orientation. Following Stinchcombe's (1965) imprintment theory, we expect firms to be particularly affected by their original backgrounds, as experienced during the first stage of their organizational life cycle when they are learning 'the tricks of the trade' and the rules of competition in their regional markets. As a consequence these conditions become imprinted in their organizational structure and their behaviour (Boeker, 1988) . This line of analysis coincides with the ideas of Hu (1992) and Porter (1986 and who argue that in spite of their international activities, most companies can still be identified by their regional backgrounds. Hence:
Hypothesis 1: The structures and strategies of companies operating in a global environment can still be identified with regard to their regional backgrounds.
However, we can also expect that, because of the ongoing globalization tendencies (see e.g. Dunning, 1988 and 1993; Duysters and Hagedoorn, 1996; Reich, 1991) , firms tend to become gradually more isomorphic over time. From this perspective, globalization is an ongoing process that will eventually lead to a single global world market in which companies have become footloose (Reich, 1991) as they have no particular relationship to any specific country or region. Therefore:
Hypothesis 2: Over time patterns of isomorphism amongst companies, in terms of their structural and strategic features, are likely to become stronger.
DATA AND METHODOLOGY
The hypotheses will be evaluated on the basis of structural and strategic (dis) similarities among companies that are participating in a highly competitive global environment. We focus on companies in the international computer industry because this industry is characterized by global competition among companies that are well known for their international market orientation and their globally dispersed facilities. The second reason to study the computer industry is its highly competitive nature.
To analyse general patterns of isomorphism and diversity we will evaluate the strategies and structures of firms from Europe, Asia and the USA for the period 1986-1993. This population includes 36 US companies, 5 European companies and 15 Asian (mainly Japanese) companies, which collectively account for about 70% of the international computer market.
Our analysis of a period of eight years enables us to assess whether and to what degree isomorphism takes place and to detect whether possible patterns of isomorphism increase over time. If high levels of isomorphism can be found among the companies from different regions, this would support the view that globally operating companies have converged into similar structures and strategies. On the other hand, if companies can still be clearly identified by their regional background, this would indicate that organisations are still influenced by their local environment. In that case, isomorphism is only found at the regional level.
For the empirical analyses we use a number of variables related to the structure and strategy of companies, as suggested by Stinchcombe (1965) , that are used in many studies in the management and organization literature:
• Two standard operational constructs are used to detect differences or similarities in the structure of organizations: size and specialization. As an indicator for size we use the natural logarithm of the average revenues of companies obtained from the computer industry (SIZE). Size is an important indicator for differences between companies with respect to 
ANALYSIS OF PATTERNS OF DIVERSITY AND ISOMORPHISM
To reveal patterns of diversity or isomorphism we applied discriminant function analysis using the region of origin of firms (REGION) as a categorical, dependent variable. The starting point for our analysis is the evaluation of the mean scores on the individual variables of companies from different regions. We performed a 'one-way' ANOVA to measure whether group means of independent variables differ significantly. As our study refers to three groups (regions) a 'normal' T-test study, which is only capable of dealing with two groups, could not be performed. In addition to the ANOVA we apply the so-called Scheffe test because the sizes of the groups are not equal. The Scheffe test makes use of the differences between means to calculate an F-ratio (see table 1 ).
The results indicate that group means are not equal in the case of the specialization of companies as computer manufacturers, their computer patent intensity or their technological specialization. The other five variables (overall size, R&D intensity, M&A intensity, STA in-tensity, and internationalisation) show relatively high Wilks' Lambda values with insignificant results for different regions. This implies that in the international computer industry, isomorphism does not seriously affect three major structural and strategic variables. To assess the overall discriminatory power of the total set of variables, we consider the goodness of fit of the discriminant functions. We find a Chi square value of 30.488 and a corresponding significance of 0.016 which implies that mean scores on the combined variables are not equal for companies from different regions.
These findings indicate that companies from different regions do diverge with respect to a number of variables; however we still need to assess whether companies operating in a global environment can be identified with regard to their original regional backgrounds. In order to test hypothesis 1, we classified all cases according to their scores on the combined discriminant functions.
1 This procedure resulted in a correct classification of 78.6 percent of the cases (see Table 2 ). This indicates that we can still identify the home region of a large number of organizations on the basis of their scores on the various indicators. Table 2 reveals that companies from the USA and from Asian countries are largely identifiable in terms of their home re- gions. Hypothesis 1 can therefore not be rejected.
In order to test hypothesis 2 we perform two discriminant function analyses, one for the period 1986-1989 and one for 1990-1993. According to a number of studies, international competition in this industry increased in the first period (see e.g. Flamm, 1988; Dunning, 1988; Cantwell, 1991) and then accelerated during the second period (see e.g. Mansell, 1993) . Comparing Tables 3a  and 3b enables us to detect possible increasing isomorphism tendencies over time.
Those Tables show that the percentage of correctly classified cases decreased from 76.5 percent during the first period to 75.9 percent during the second period.
This could be an indication of a very slightly higher degree of isomorphism over time.
Further analysis, however, is necessary to address the question which variables might have become more or less isomorphic over time. Contrary to what was indicated by the percentages of correctly classified cases, the desaggregated analysis does not point to increasing isomorphism. Tables 4a and 4b show that companies from different home countries remained different in terms of their degree of specialization in computers, their innovative strength, and their technological specialization. These companies have even diverged further in terms of their international orientation and R&D intensity. Table 4c shows that It is clear from these findings that with respect to the individual variables, hypothesis 2 is not supported by our research. A further explanation of these differences and changes is clearly beyond the exploratory scope of this research note, which mainly explores the basic trends in possible isomorphism. Future in-depth study of these variables, supported by more detailed information on companies, will be necessary to provide an explanation for this lack of isomorphism or convergence. However, the main findings of the present paper suggest that a pattern of isomorphism was not evident. 
CONCLUSIONS
Despite some degree of convergence for specific characteristics of companies, divergence of companies is still an important phenomenon in this global industry. Forces leading to isomorphism have not yet become apparent. Companies remain less global than expected, still sharing imprinted strategic and structural features for an extended period of time after they have become internationally oriented. Our analysis also rejects the hypothesis that in a highly competitive global industry firms would gradually become isomorphic in terms of both structure and strategy. The degree of imprintment in this industry has not significantly decreased over time. On the contrary, the amount of divergence, with respect to individual variables, among companies from different regions has increased somewhat.
The variation in the population at large as well as within the three regions does not suggest a deterministic relationship between environment and the individual organization. Turning briefly to a more theoretical level of discussion, we can point to an interpretation of external and internal influences on the formation of company characteristics that shares a number of major theoretical traits with evolutionary theory in the economics and business literature. Contributions from this line of theory devote more attention to intra-population variance than either the organizational population ecology theory or the orthodox economic theory of the firm (Nelson and Winter, 1982 and Winter, 1990) . The perception of firm heterogeneity, in terms of size and strategy for instance, as well as differences in organizational fitness of companies, are major theoretical building blocks in this approach. Following Winter (1990) we can interpret the observed variations in this international industry as partly reflecting the different environments they encountered in early and later stages of their development. Also, the variation in structure and strategy is not fully reflecting the inherited properties because there is some degree of convergence (or at least non-significant divergence) with regard to aspects of technological strategies that are so crucial to this high-tech industry. In that sense, our findings that reject a straightforward isomorphic, deterministic interpretation of organizational aspects of company behaviour suggest a more phenotype-like interpretation of the variation among a population of companies. In such a nondeterministic and evolutionary understanding of organizational development and inter-firm heterogeneity, companies are jointly determined by their inherited properties and the environmental conditions which they face through competition in changing markets.
NOTE
1. One firm is ungrouped because it is not part of the analysis, it does not fit into the country classification. In this case ungrouped refers to a company from Canada. ϭ 1986-1989 P2 ϭ 1990-1993 
